with stress. Positive emotions such as joy, interest and contentment, on the other hand, broaden immediate thoughtaction repertoire prompting a wider range of thoughts and actions such as explore and seek. Positive emotions are further believed to have the capacity to down-regulate the lingering effects of negative emotions. In fact studies found that positive emotions undid the health-damaging cardiovascular reactivity that lingered following negative emotions (e.g., Fredrickson & Levenson, 1998) .
The broadening of thought-action repertoire of positive emotions can in turn improve the ability to look beyond immediate stressors and adopt a broader perspective that can then help generate a larger array of problem solving solutions (Fredrickson, 2000) . This multiplicative capacity is said to be a hallmark of resilient persons that helps them broaden their behavioral repertoire, redefine their beliefs (Mancini & Bonanno, 2006) , and increase the likelihood of finding positive meaning in future events (Fredrickson, 2001) . The final product of thought-action repertoire broadening is the building of enduring resources that serve as reserves to be drawn on later to manage future threats (for detail reviews see Fredrickson, 2001 ).
Fredrickson's model, supported by extensive research, suggests that positive affect increases a person's ability to accept multiple views on an issue and to access alternative cognitive perspectives (see Ashby, Isen, & Turken, 1999 for a review of the research) such as gaining insight and causal thinking. Gaining insight refers to the process of self-reflection while causal thinking refers to the process of seeking reasons to explain cause and effect that facilitate understanding and meaning making. The use of causal and insight words to describe a past event can suggest the active process of reappraisal. Studies found that increased use of causal (e.g., because, effect) and insight (e.g., realize, understand) words predicted recovery from trauma (Pennebaker, Mehl, & Niederhoffer, 2003) . Casual and insight words were associated with seeking explanations that when combined with discussion of traumatic events has resulted in the best health outcomes (Kross & Ayduk, 2008) . Studies also found that causal words that were used in the most traumatic parts of relationship breakup were used to create causal explanations to organize thoughts (Boals & Klein, 2005) .
Positive affect is further said to increase the ability to combine information in new ways and to notice the connections between differences (Isen, Daubman, & Nowicki, 1987) . This increased cognitive flexibility is believed to lead to new ways of problem solving that build resilience. It was suggested that because positive emotions can increase resilience, positive emotions allow persons to develop resources that help them deal with life challenges that in turn lead to life satisfaction (Cohn, Fredrickson, Brown, Mikels, & Conway, 2009) . Research supports the claim that psychological resilience is associated with positive emotions especially during stressful times (e.g., Ong, Bergeman, Bisconti, & Wallace, 2006) . Similar findings were reported with enduring relationships such as marriages. Happy couples interact in more random, unpredictable ways, consistent with the broadening effects of positive emotions (Gottman, 1999) . In contrast, the interactions of unhappy couples are predictable, structured and rigid. Gottman suggested that happy, stable couples build an "emotional bank account" of positive sentiments for their partners and their marriages that function as a resource during conflict. Such stable couples were more likely to de-escalate negative affect during conflicts (Gottman, 1999) making them more resilient to stress.
Military Marriages Military marriages have to adapt to the changing demands of military life and many have effectively rebounded from psychological and behavioral perturbations from critical incidents such as deployments to combat zones, multiple relocations, and separations making them resilient (Kaminsky, McCabe, Langlieb, & Everly, 2007) . Service members and spouses were found to frequently cite personal growth, career advancement and increased income as positive aspects of the deployment experience (e.g., Newby, McCarroll, Ursano, Fan, Shigemura, & Tucker-Harris, 2005) . Studies on deployment and military marriages have however not explored the resilient nature of military couples. More specifically, the main concepts within the broaden-and-build model of positive emotions --positive emotions and cognitive processes --have not been applied to military couples.
Studies on emotions have primarily focused on negative emotions. For instance, separation due to war was found to contribute to anxiety, anger, depression, loneliness and emotional detachment (Vormbrock, 1993) . Anger and combat exposure were found to increase violence and unlawful/antisocial behavior and stress, which in turn, adversely affected marital quality and stability among Vietnam veterans (Gimbel & Booth, 1994) . More anger and partner abuse were also found among combat veterans with posttraumatic stress symptoms (e.g., Sherman, Sautter, Jackson, Lyons, & Han, 2006) . In addition, emotional numbing or a deficit in experience and/or expression of positive emotion (Litz, 1992) experienced by traumatized individuals were found to contribute to relationship difficulties (Riggs, Byrne, Weathers, & Litz, 1998) . Negative emotions have received the most attention in the literature on deployment while positive emotions have received little to no attention.
Studies on the effects of deployment on cognitive processes have primarily focused on perceptions and dissociation. For instance, spouses of service members were found to experience greater psychological and marital distress when they perceived substantial PTSD symptoms in their service member, but service members failed to endorse such problems (Renshaw, Rodrigues, & Jones, 2008) , inferring that partners' perceptions might have a greater effect on marital satisfaction than the service members' symptom severity. For service members deployed during OIF/OEF, dissociation, a cognitive process, predicted lower marital satisfaction in partners and service members (Nelson Goff, Crow, Reisbig, & Hamilton, 2007) . In this study we focused on two cognitive processes --insight and causation --and examined the extent positive and negative emotions were associated with insight and causal thinking related to deployment.
Interdependence in Marriages The interdependent nature of couple relationships provides the basis for individuals' emotion, cognition or behavior to affect the emotion, cognition or behavior of their partners (e.g., Kelley & Thibaut, 1978) . The stronger the level of dependence, the more intertwined are individuals with their partners and the more influence partners have on individuals' thoughts, emotions and behaviors. Thus, to fully comprehend human behavior it is necessary to understand the nature and meaning of interpersonal interdependence. Methodologically, relational interdependence suggests the need to examine mutuality between partners (Kenny, 1996) . Consequently, in addition to considering the degree individuals' independent variable score is associated with their own dependent variable score (known as actor effects), there is the need to consider the degree individuals' independent variable score is associated with their partners' dependent variable score (known as partner effects).
APIM was designed by Kashy and colleagues (e.g., Kashy & Kenny, 2000) to test simultaneous and independent modeling of actor and partner effects. The APIM framework considers the dyad as the unit of analysis where the dyads are nonindependent such as in this study with married couples. The model that guided this study is illustrated in Figure 1 . In light of Fredrickson's (2000) broaden-and-build model of positive emotions that positive emotions expand while negative emotions impede cognitive processes, the actor effects are depicted in the paths from an individual's own emotional state (positive and negative) to his/her own cognitive process (insightcausation). The partner effects are depicted in paths from an individual's own emotional state to his/her partner's cognitive process. This approach recognizes that the couple is an interdependent system with the potential to be mutually dependent --emotionally and cognitively. Another advantage of APIM is that associations between variables are estimated while simultaneously controlling for other associations in the model (Kenny, 1996) . Applying the APIM, we hypothesized that actors' insight-causation would be positively associated with their own positive emotions and negatively associated with their own negative emotions. We further hypothesized that actors' insight-causation would be positively associated with their partners' positive emotions and negatively associated with their partners' negative emotions.
Method Design and Procedure
We utilized a mixed research methodology. We conducted separate face-to-face interviews with service members and spouses to elicit the uncensored stories of how deployment affected military marriages and to understand how the participants made meaning of their deployment experiences. Next, the transcribed interview data was subjected to a detailed text analysis to extract the study variables "positive emotions," "negative emotions," "insight" and "causation" measured by the frequency of the use of words that described the variables. The transcripts were used to verify the meaning of the study variable extracted. The following sentences are examples of positive emotion, negative emotion, insight and causal words (in italics) used. Positive emotion: "…he tries very hard to be very romantic and that's something that changed since he came back." Negative emotion: "I have kids and they have a life and she's the leader of the kids but I'm not really anything." Insight: "Once I kinda realized that it wasn't his fault that he was gone and that he really wanted to be home, then I kinda chilled out." Causal: "I mean it's nice to be able to be apart for a while, sometimes, because then when you come back you both have new experiences to share…" In addition to interviews, participants completed marital satisfaction and trauma-related measurement instruments.
The sampling method was purposeful and convenient. Criteria for participation included recent OIF/OEF deployment, voluntary participation, age18 years or older, and in their current relationship for at least one year. Participants were recruited from two small cities in the Midwest neighboring two Army posts. One post houses several combat units, while the other is primarily a training facility for majors and lieutenant colonels. Recruitment was via publicly posted flyers and newspaper announcements and referrals from Army Family Readiness Groups, chaplains, and other local military sources. Each of the fifty couples that participated in this study received $50 for their participation. All couples were married at the time of the interviews.
Participants were interviewed by the Co-Principal Investigator or a doctoral student at a nearby university. Each interview took 45 to 90 minutes to complete. The interview was guided by 30 open-ended questions that focused on the deployment experience, intra-and inter-personal effects of trauma experiences and dyadic functioning. Only data from the 8 questions that focused on deployment's effect on couples' dyadic functioning was included in this study. For example: How is your relationship most affected by your/your partner's deployment? How do issues related to your/your partner's deployment arise in your relationship? When has your/your partner's deployment had the most negative effect on your relationship?
Participants completed the 32-item Dyadic Adjustment Scale (DAS; Spanier, 1976) that measures the quality of the relationship as perceived by both partners using a Likert scale. Total scores range from 0 to 151, with higher scores indicating greater marital satisfaction. Persons scoring 100 and below on the DAS scale were classified by Spanier (1976) as relationally distressed; those with scores of 101 and higher were classified as relationally non-distressed. The DAS has demonstrated good internal consistency on the total score (Alpha = .96; Fischer & Corcoran, 2000) . Spanier (1976) provided evidence of the content, criterion-related and construct validity. Reliability alpha for this study was .87. Of the 50 couples, 40 (80%) couples had both partners scoring within the non-distressed category and 3 (6%) couples had both partners scoring within the distressed category.
Participants
Since the purpose of this study was to examine non-distressed military couples, only data from couples where both partners scored 101 or more on the DAS (non-distressed category) were included, i.e., 40 couples/80 persons. In each couple, the service member was male and the partner was female. The DAS scores for service members ranged from 107 to 151 (M = 125.65; SD = 11.84) and spouses' scores ranged from 109 to 148 (M = 123.01; SD = 8.24). The average length of marriage was 6.05 years (SD = 6.44, Range = 1 to 23 years). Their ages ranged from 20 to 51 years (M = 31.60, SD = 7.73) for service members, and from 19 to 48 (M = 30.15, SD = 7.24) for spouses. The majority of participants were White (31 female, 33 male; 80%). In addition, there were four African Americans (1 female, 3 male), three Mexican Americans (1 female, 2 male), two Asians/Pacific Islanders (both female), six American Indians/Alaskans (4 female, 2 male), and one female who identified as "Other." The overall range of deployment length was 1 to 18 months (first deployment: M = 9.88, SD = 3.99; second deployment: M = 3.50, SD = 1.32). Thirty eight (95%) of the service members were deployed during OIF and two (5%) during OEF on their first deployments. Four (10%) service members had experienced a second deployment; three during OIF and one during OEF. The service members had returned from their last deployment for an average of 5.35 months (SD = 3.9, Range = ½ to 16 months).
Text Analysis
The Linguistic Inquiry Word Count (LIWC2007), a text analysis software program was used to analyze the interview data. The LIWC2007 calculates rates of word usage for a range of categories including advanced conceptual categories that tap emotional, cognitive and social processes. LIWC2007 checks each word in the database against its internal dictionary of more than 4,500 words and word stems, and assigns them to specific linguistic categories. LIWC2007 provides the means of the frequency of words used expressed as a percentage of the total words in any given speech/text sample. Larger mean scores denote a higher frequency of word usage.
LIWC2007 has been widely used and extensively validated. Internal reliability of occurrence/nonoccurrence of insight, causation, negative and positive emotion words ranged from .80 to .97. Details on validity and reliability can be obtained online (LIWC, 2007) . The following words were extracted from the interview transcripts using LIWC2007: positive emotion words (e.g., love, joy, beautiful, exciting, pride, certainty), negative emotion words (e.g., sad, anxious, anger, worthless, hate), causal words (e.g., because, reason, effect, cause) and insight words (e.g., realize, think, consider, understand). Insight and causal words were summed together and referred to as "insight-causation." After extracting the frequencies of the use of these words, data was analyzed using SPSS 19 and AMOS 19 (Arbuckle, 2010) for actor and partner effects.
Results Preliminary Analysis
Before exploring actor and partner effects, the statistical power, effect of sex differences on study variables and couple interdependence were examined. The power (Cohen, 1988) of the test of nonindependence for a sample size of 40 dyads, given alpha of .05 for a two-tailed correlation of .486 (of the outcome variable --insight-causation, after controlling for the predictor variables --positive and negative emotions) for service members and spouses was .90. Thus a 40-dyad sample size had a more than 80% chance of detecting differences at a 95% confidence level.
Differences between service members and spouses on positive and negative emotions and insight-causation were examined using MANOVAs. Results indicated no overall main effects for sex, Wilks' Lambda = .995, F(3, 76) = .133, p = .940 suggesting that service members and spouses did not differ in their use of positive and negative emotions and insight and causation words when describing their deployment experience. The couples appeared to utilize similar amounts of words to appraise their deployment experience using self-reflection and creating causal explanations. Although couples did not differ in their use of positive and negative emotion words, both service members and spouses used more positive emotion words (M = 3.46 and 3.54 respectively) compared to negative emotion words (M = 1.56 and 1.51 respectively) when recalling their deployment experience. The couples appeared to have more positive than negative sentiment about their deployment experience.
To verify interdependence among service members and their spouses, Bivariate Pearson correlations of positive and negative emotions and insight-causation were computed and presented in Table 1 . Insight-causation was positively related to positive emotion for service members (r = .39, p = .013), and negatively related to negative emotion for spouses (r = -.31, p = .048). More importantly, cross-partner correlations indicated interdependence between service members' and spouses' insight-causation (r = .60, p < .01) and positive emotion (r = .39, p = .012), and service members' positive emotions and spouses insight-causation (r = .54, p < .001). Results suggested that positive emotions were strongly associated with cognitive processes for both service members and their spouses while negative emotions were strongly associated with cognitive processes for spouses.
Actor and Partner Effects
The two central components of APIM (actor and partner effects) were tested using structural equation modeling with a maximum likelihood estimator. To control for the nonindependence of partners' scores, the positive and negative emotion scores for service members' and spouses' were allowed to correlate, as were the two error terms for service members' and spouses' insight-causation. There were no latent variables in the model that was saturated or just-identified. The model fit the data perfectly and had a chi-square and df of zero (Kenny, 1996) . Actor and partner effects of positive and negative emotions on insight-causation are shown in Figure 1 .
To further explore possible differences in the strengths of service members' and spouses' actor effects, we compared two models -one with the actors' path coefficients unconstrained and one with the actors' path coefficients constrained. A significant difference between models would indicate differences in service members' and spouses' actor effects. A similar process was used to test differences in partner effects.
Actor effects. Actor effects were partially supported. Service members' positive emotions were positively associated with their own insight-causation (Beta = .74, p = .009), while their negative emotions were not significantly related to their own insight-causation (Beta = -.69, p = .095). Spouses' negative emotions were negatively associated with their own insight-causation (Beta = -.95, p = .011), while their positive emotions were not significantly related to their own insight-causation (Beta = .07, p = .758). The comparison of actor effects for service members and spouses found differences in the strength of effects, x 2 (2) = 134.05, p < .001. Service members' actor effects (R 2 = 33%) were significantly stronger compared to spouses' (R 2 = 16%). Partner effects. Partner effects were partially supported. Service members' positive emotions were positively associated with spouses' insight-causation (Beta = .98, p < .001), while their negative emotions were not significantly related with spouses' insight-causation (Beta = .17, p = .650). Spouses' negative emotions were negatively associated with service members' insight-causation (Beta = .93, p = .029), while their positive emotions were not significantly related to service members' insight-causation (Beta = -.09, p = .720). The comparison of partner effects for service members and spouses found differences in the strength of effects, x 2 (2) = 128.12, p < .001. Service members' partner effects (R 2 = 69%) were significantly stronger compared to spouses' (R 2 = 12%). The combined actor and partner effects accounted for 28% of the variance in service members' insightcausation and 40% in spouses' insight-causation. Results indicated that emotional levels were more strongly associated with the use of insight and causation for spouses than for service members. Discussion The broaden-and-build model of positive emotions (Fredrickson, 2000) was used to understand how emotional and cognitive processes combined to produce resilience in marriages that have persevered through combat-related deployments. For service members, results suggested that cognitive processes --insight and causation --were positively related to their own levels of positive emotions and negatively related to their spouses' level of negative emotions. For spouses, results suggested the opposite. Spouses' process of gaining insight and seeking explanations were negatively related to their own levels of negative emotions and positively related to service members' positive emotions. Results supported the broaden-and-build model of positive emotions in that positive emotions expanded cognitive processes while negative emotions impeded cognitive processes. However, only service members' positive emotions and only spouses' negative emotions were significant predictors of insight and causation. The results suggested that during stressful times such as deployment, service members' but not spouses' ability to reframe their experience in a positive light was important in building resilience and helping couples cope with their experience. Conversely, spouses' negative feelings about the deployment experience were more likely to impede resilience building compared to service members' negative feelings.
Overall, results suggested that for service members, positive emotions might have buffered the effects of deployment stress and negative emotions allowing service members to make meaning of their deployment experience. Results supported previous studies where improvements in mental and physical well-being were found to be related to reflecting on traumatic events with the intention of dealing with its effects (e.g., Pennebaker, Maynes, & Francis, 1997) . Service members' ability to offset negative emotions and deployment stress with positive emotions could reflect their levels of resilience. This process could be impeded by their spouses' negative sentiments about the deployment experience although unlikely considering that spouses' partner effects explained only 12% of service members' insight-causation compared to service members' own actor effects that explained 33% of their own insight-causation.
Results further suggested that spouses' own positive reactions to deployment were insufficient to buffer the effects of their own negative experiences of deployment. In fact, spouses' process of coping with deployment appeared to be more dependent on service members' having had experienced deployment as positive that outweighed spouses' own sentiments about deployment. Service members' partner effects explained 69% of spouses' insight-causation compared to spouses' own actor effects that explained 12% of their own insightcausation. Results implied that spouses could be more in-tuned and concerned about how service members coped with their deployment experience thus prioritizing service members' needs over their own.
Interestingly, service members' emotional reactions were more strongly related to the couples' ability to make meaning of their deployment experience compared to spouses' emotional reactions. Service members appeared to be more adept compared to spouses at drawing on positive emotions to their advantage. This finding supported previous studies that found men to recover more quickly from negative emotional stimuli compared to women (Fredrickson & Levenson, 1998) . The authors attributed the findings to men's greater sensitivity to physiological activation (e.g., Roberts & Pennebaker, 1995) that in turn helps them to rebound more quickly, thus disallowing negative emotions to control their lives. Women on the other hand were said to be more likely than men to ruminate about the reasons and consequences of their own distress (e.g. Nolen-Hoeksema, Morrow, & Fredrickson, 1993) . It is however possible that the service members in this study could have felt a need to overcome their negative experiences in order to help their spouses cope with deployment and reintegration and to be functional at work. Peer support from their battalions and their relief to be home and alive could have been sufficient to help service members recover from the stress of deployment. Although spouses experienced a similar level of positive sentiments as did service members, reintegration post-deployment might not have significantly changed their situation allowing their negative sentiments about deployment to linger on. Furthermore, spouses' anticipation and fear of future deployments could have impeded the use of positive emotions to undo the effects of their negative emotions (Fredrickson & Levenson, 1998) .
Strengths
This study recognizes that military marriages are resilient to stressors such as deployment. The examination of how emotional and cognitive processes interrelate provides insight into the interdependence within enduring military marriages that have been able to adapt to the demands of military life. The research design that elicited the stories of service members and their spouses through separate interviews provided participants the opportunity to disclose information that they might not have disclosed in the presence of their partners.
Limitations
This study could have been improved with a larger and more random sample of service members and spouses. Recruiting volunteers from two military installations that were selected due to geographic convenience limited the sample to a self-selected group. Female service members were also not represented in the sample despite active recruiting efforts. Participants were recruited from a non-clinical sample, thus it is unknown if the participants were diagnosed with any pre-existing disorders as a result of their deployment or other experiences. Finally, this study could have been improved with a comparison group of distressed couples.
Research and Clinical Implications
Future research on combat-related trauma and military couples should further investigate the adaptive processes leading to resilience post-deployment. An important topic is the process by which emotions and insightcausal thinking build resilience and help buffer deployment stress. Similar studies comparing non-distressed and distressed couples could more thoroughly examine Fredrickson's broaden-and-build model. How sex differences impact the relationship between emotions and cognitive processes deserves further empirical attention.
The results support the use of interventions that build coping mechanisms, such as sharing positive feelings and using cognitive approaches that focus on gaining insight and seeking explanations. It has been noted that intervention strategies that cultivate positive emotions are well-suited for preventing and treating problems embedded in negative emotions such as anxiety, hopelessness, hostility, and stress-related health problems (Fredrickson, 2000) . Cognitive-based interventions, including optimism and positive psychology models that help facilitate the cognitive appraisal of experiences, can improve resilience. Finding positive meaning can help couples cope with the lived experience of deployment, thus strength-based interventions are indicated for couples adversely affected by their deployment experience. A strength-based approach to treatment that focuses on mental health rather than pathology might be more palatable and non-stigmatizing for couples who are reluctant to admit to psychological problems and seek treatment.
Conclusion The broaden-and-build model of positive emotions provides greater insight into the processes that can build resilience in military marriages. The results suggest that during stressful times such as deployment, service members' but not spouses' ability to reframe their experience in a positive light was important in building resilience. Conversely, spouses' negative feelings about the deployment experience were more likely to impede resilience building compared to service members' negative feelings. Service members' positive sentiments had a larger overall effect on couples' cognitive processes compared to spouses' negative sentiments. Differences in the impact of positive and negative emotions on couples' cognitive processes have implications for practice and warrant further investigation. 
Figure 1. Structural Model Used to Test the Actor and Partner Effects of Positive and Negative Emotions on

